Characterization of muscarinic receptors in human, guinea pig and rat lung.
Muscarinic receptor subtypes in human, guinea pig and rat lung tissue were characterized by radioligand binding, and functional studies were carried out on guinea pig and rat tissues. Control binding experiments were performed with membranes from human tissues rich in M1 (hippocampus), M2 (pons-medulla) and M3 (salivary gland) receptor subtypes. Competitive binding experiments with atropine and 4-diphenylacetoxy-N-methylpiperidine methobromide did not reveal any tissue selectivity of these ligands. Pirenzepine, a selective M1 antagonist with 11-2[[2-[(diethylamino)methyl]-1-piperidinyl] acetyl]-5, 11-dihydro-6H-pyrido[2,3-b] [1,4]-benzodiazepine-6-one (AF-DX116), a selective M2 antagonist, made it possible to characterize muscarinic subtypes. In hearts from the three species, the low affinity for pirenzepine and the high affinity for AF-DX116 were related to M2 receptors. In rat lung, the high affinity for AF-DX116 and the intermediate affinity for pirenzepine indicate M2 and M3 subtypes. Guinea pig and human lung tissues contain 48 and 67%, respectively, of muscarinic binding sites with high affinity for pirenzepine (M1). The second muscarinic receptor population in human lung might be classified as M3 in view of the cardioselectivity of AF-DX116, but the occurrence of M2 cardiac-type receptors could not be excluded. In guinea pig lung, both M2 and M3 subtypes might occur in addition to M1 receptors. Muscarinic stimulation led to the contraction of guinea pig and rat lung strips but did not significantly affect human lung strips. We suggest that presynaptic M2-muscarinic receptors modulated the M3-induced contraction in the guinea pig lung smooth muscle.